Effects of NaCl and pH on the structural conformations of kidney bean vicilin.
Structural changes as a result of variations in pH value and salt concentration were determined for purified vicilin, the major globular protein in kidney beans using intrinsic fluorescence and circular dichroism (CD). The vicilin consisted of two polypeptide chains of about 43 and 45 kDa in size when analysed under reducing SDS-PAGE. Amino acid analysis showed that the vicilin had high contents of acidic amino acids and a low lysine/arginine ratio. Intrinsic fluorescence measurements were performed to measure exposure of tyrosine and tryptophan as a means of estimating protein conformational changes. Generally, the vicilin showed an unfolded structure at pH 3.0, 5.0, 7.0, and 9.0 as evident by the extensive red shift (>350 nm) of the wavelength of maximum tryptophan fluorescence intensity. At pH 3.0 and 5.0, the fluorescence intensity (FI) was greater than values obtained at pH 7.0 and 9.0, which suggests that the microenvironment of tryptophan was less hydrophilic at acidic pH. Addition of NaCl also led to increased FI, an indication of structural changes of tryptophan in response to the hydrophilic environment. These changes in FI were due mostly to tryptophan emission because tyrosine emission (at 303 nm) was suppressed. The far-UV CD spectra showed that vicilin had minimal measurable secondary structures at pH 3.0 and 5.0 when compared to pH 7.0 and 9.0. Addition of NaCl led to an increase in the tertiary structure conformation of vicilin as determined from the near-UV CD spectra.